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(54) FORMATION OF CONDUCTOR AND PRODUCTION OF THIN-FILM MAGNETIC HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the shape defects of 
coductors and the appearance defects, etc., of products by forming a 
first photosensitive material having a low viscosity on a lower layer 



conductive film, then forming a second photosensitive material having a 
high viscosity thereon at the time of forming the conductors on the lower 
layer conductive film. 

SOLUTION: A low-viscosity resist film 17 is formed as a second layer of 
a film thickness as small as to cover the ruggedness of the lower layer 




conductive film 18. As a result, the low resist material penetrates even 
into the corners of the recessed parts of the lower layer conductive film 
18 to discharge air and to enhance the flatness of the recessed parts 
and, therefore, the coating applicatability of the second high-viscosity 
resist is improved. Next, the second layer high-viscosity resist 16b is 
formed on the first low-viscosity resist film 1 7. The viscosity of the low- 
viscosity resist film is 6.5 to 8.6cPs and even if this film is so formed as not to sag, the viscosity is enough to 
discharge the air of the recessed parts. The viscosity of the high-viscosity resist film is 1400 to 2000cPs and 
more preferably 1700cPs. 
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* NOTICES * 

JPO^ and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the magnetic head of having used the 
formation approach of a conductor (for example, conductor as a connection of the electrode terminal of the compound 
magnetic head and external circuit which the reproducing-head section and the recording head section imified), and this. 
[0002] 

[Description of the Prior Art] generally, thin film layers, such as a magnetic film and an insulator layer, carry out the 
laminating of the thin film magnetic head to a multilayer — having — fiirther ~ a conductor — it is the magnetic head in 
which it comes to form a coil and lead wire. 

[0003] Since this thin film magnetic head is formed of vacuum thin film coating technology, easily, detailed dimension- 
ization of narrow-track-izing, narrow-gap-izing, etc. has the description that high-resolution record is possible, and 
attracts attention as the magnetic head corresponding to the formation of high density record. 

[0004] for example, the substrate top which becomes a magnetic-recording medium fi-om oxide magnetic materials, such 
as a ferrite, as record of an information signal, and the thin fihn magnetic head of the type which performs playback — 
vacuum thin film coating technology ~ a conductor — there are some which a coil and the magnetic-substance film 
formed and consisted of 

[0005] For example, the so-called inductive type of magnetic head is suitable as the thin film magnetic head for record, 
the lower layer core which consists of a soft magnetism body whorl forms this magnetic head on the substrate which 
consists of oxide magnetic materials, such as a ferrite, ~ having — a this top — a lower layer core and a conductor — the 
insulating layer or flattening layer for aiming at the insulation with a coil forms membranes - having - fiirther — this 
front-face top — the magnetic head ~ electromagnetism — the conductor for supplying a signal according to a conversion 
operation ~ the coil is formed in the shape of a spiral. 

[0006] And in order to attain surface flattening, the upper core which consists of a soft magnetism body whorl is formed 

on said flattening layer to which membranes were formed with polymeric materials, such as a resist, and flattening of the 

above-mentioned flattening layer was carried out, and the above-mentioned inductive head is constituted. 

[0007] As an object for record, like drawing 15 , such the inductive mold magnetic head constitutes the thin film magnetic 

head of a compound die, and is carried and used for the hard disk drive with the magneto-resistive effect mold thin film 

magnetic head for playback (a thin film MR head or thin film magneto-resistive effect head). 

[0008] However, such the magnetic head also still had much room of an improvement, and although various kinds of 

improvement proposals were just going to be proposed, it turned out that a problem which is described below also in a 

manufacture process exists. 

[0009] Although it is started as a single head chip after a large number are simultaneously formed on the wafer which 
consists of Al Chick material when the above-mentioned magnetic heads are these substrates, the magnetic head of a 
compound die has a laminated structure (explanation of a detail is mentioned later) as shown in drawing 15 R> 5. 
[0010] Drawing 16 is the top view of the outline of the above-mentioned head chip 35. like a graphic display - the 
magnetic head 30 - a ****** 1 top - it forms in a half field in general - having ~ the non-magnetic layer 3 top of the 
end of the magnetic head 30 - a conductor - the electrode 1 5 of ground-electrode 7a of a coil 7 and MR component and 
an earth electrode 22 are drawn, and each terminal is formed, on the other hand - a conductor ~ the conductor which lead 
wire 9 was formed through the conductor (graphic display abbreviation) from electrode 7b by the side of the heart of a 
coil 7, and lead wire 10, 31, and 32 described above from each above-mentioned terminal - with the lead wire 9 by the 
side of the coil heart, it draws and is formed in up to the substrate 1 of the opposite hand of the magnetic head 30. 
[001 1] and - although the electrodes 9 A, lOA, 3 1 A, and 32 A used as the plinth of a pad are alike at the head of lead wire 
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9, 10, 31, and 32, respectively and are formed in it ~ these ~ the upper core 13 — frame plating ~ simultaneously, it is 
formed. And on each electrodes 9A, lOA, 31 A, and 32 A at a head, the pads 23a, 23b, 23c, and 23d as a conductor 
mentioned later are formed further, and it connects with an external circuit by bonding from these pads. 
[0012] In the case of drawing 16 , the head chip 35 formed as mentioned above is the arrangement as the sensing pin of 
the prober arranged at the rectangle with the same arrangement of each electrodes 9A, lOA, 31 A, and 32A, although a 
prober (measuring instrument) is used and inspection of short ** during wiring etc. is conducted before bonding. 
However, the sensing pin of a prober has some which are arranged at the single tier, and drawing 17 shows head chip 35 A 
in which the sensing pin arranged each electrodes 9 A, lOA, 31 A, and 32 A according to the prober of single-tier 
arrangement. 

[0013] Each of these above-mentioned electrodes 9A, lOA, 31A, and 32A may make a conductor generate nonconformity, 
like a variant part arises, although the conductor for making it connect with an external circuit through the production 
process mentioned later is formed. Drawing 18 -26 are the rough conventional production process drawing in which it is 
shown like this formation fault. 

[0014] Each following drawing shows drawing 16 or the electrodes 9 A, lOA, and 31 A in drawing 17 , and the process in 
which a conductor is formed on 32A. It follows, for example, although it compares to the A-A line cross section of 
electrode 9A in drawing 16 and being explained, it is common about other electrodes. 

[0015] First, it sets like the formation fault before drawing 18 which carried out the graphic display abbreviation, and on 
the substrate 1 containing lead wire 9, 10, 31, and 32 and the electrodes 9 A, lOA, 31 A, and 32A at the head, in order to 
hold thickness, hyperviscous resist film (resist fihn may only be called hereafter) 16a of the 1st layer is applied at the 
thickness which is 15-20 micrometers. This hyperviscous resist film 16a is the resist which can be applied about 9 
micrometers by 4000rpm by spinner spreading, and can form necessary thickness by conditioning. 
[0016] After applying resist 16a of the 1st layer as mentioned above, the connection terminal hole 20 is formed like 
drawing 18 (a) on electrode 9A with a photolithography technique, and a part of electrode 9A is exposed. 
[0017] And the substrate electric conduction film 18 which consists of Ti/Cu by sputtering is formed like drawing 18 R> 
8 (b) all over hyperviscous resist film 16a including this electrode 9 A and connection terminal hole 20 that were exposed. 
[0018] Next, like drawing 18 (c), on the substrate electric conduction film 18, hyperviscous resist film 16b' of a two-layer 
eye is applied so that sum total thickness with the 1st above-mentioned layer may be set to about 40 micrometers. The 
ingredient of this two-layer eye is also the same hyperviscous resist as the 1st layer, and resist thickness can be formed by 
conditioning which exceeds the thickness of the 1st layer. 

[0019] However, as shown in drawing 18 (c), in the resist spreading process of this two-layer eye, the phenomenon in 
which air is shut up by the angle of the base of the connection terminal hole 20 may happen, and air bubbles 21 may be 
generated like a graphic display. Since the ingredient of a resist is hyperviscosity, die wettability of the substrate electric 
conduction film 1 8 originates in a bad thing, and this causes nonconformity mentioned above, in case a resist ingredient 
flows into the crevice of the connection terminal hole 20. 

[0020] After resist film formation hangs chromium mask 1 9B on resist film 1 6b' like drawing 19 , and carries out 
selection exposure. Therefore, hyperviscous resist 16b' of the transparent non-mask section 19b lower parts other than 
mask section 19a of mask 19B is exposed by the exposure light L. In drawing, the broken line shows the bovmdary of the 
^exposure section and a non-exposed area. 

^[0,02^]jrhe marks of the air bubbles 21 shut up as mentioned above will be set to variant-part 21 A, and after exposure will 
be formed, although mask 19B is removed and through hole 20B is formed by carrying out a development in resist fihn 
1 6b' like drawing 20 . 

[0022] And into through hole 20B formed as mentioned above, like drawing 21 , although conductor 23a is formed with 
Cu plating, Cu plating film grows and a lobe 25 is formed also into the above-mentioned variant-part 21 A so that 
naturally. 

[0023] By carrying out dissolution clearance of the resist film 16b, conductor 23a exposes after conductor 23a formation 
like drawing 22 . In drawing 22 (a), the sectional view (a-a line sectional view of (b)) and (b) show the top view of a 
conductor, and (c) shows the perspective view of a conductor. Although the situation which it has generated each on both 
sides of conductor 23a in this drawing at one place as shown in the top view of (b) is shown, such a lobe 25 that deformed 
is generated irregularly. 

[0024] Like drawing 23 , after resist film 1 6b' clearance removes the substrate electric conduction film 1 8 by dry etching 
further, and removes hyperviscous resist film 16a of the 1st layer by RIE (reactive ion etching). However, it may remain 
like a graphic display, without also removing the substrate electric conduction fihn 18 of height 25 lateral portion. 
[0025] After covering the head chip 35 whole containing the magnetic head 30 with the protective coat 26 which consists 
of an alimiina for protecting this like drawing 24 , only predetermined thickness t grinds the top face of conductor 23a m 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/5/06 



JP, 1 0- 1 24826, A [DETAILED DESCRIPTION] Page 3 of 6 

conductor 23a formed as mentioned above, and the top face of conductor 23a is exposed to it like drawing 25 . 
[0026] Thus, although a bonding wire 27 is connected to formed conductor 23a and it connects with an external circuit 
like^ drawing 26 at it, conductor 23a brings a result produced commercially with the height 25 having like a graphic 
display. 

[0027] However, if it is produced conraiercially as mentioned above while the height 25 had been formed in conductor 
23a, while there is engine-performance top trouble, since the height 25 like the above exists in a location observable from 
the .outside, the appearance nature (commodity value) of a product will be spoiled. 

[Problem(s) to be Solved by the Invention] This invention is made in view of this situation, controls generating of a height 
effectively to a conductor in a manufacture process, and aims at offering the formation approach of the conductor which 
produces neither a defect of shape nor a poor appearance. 

[0029] Moreover, other objects of this invention apply such a manufacture approach to the magnetic head, and are to offer 
the manufacture approach of the thin film magnetic head which can raise value also in respect of quality and a property by 
improvement in appearance nature, while reducing lowering of the yield. 

[0030] The thin film magnetic head in this invention is semantics which includes not only the thin film magnetic head of a 

compound die but the object for record or the thin film magnetic head for playback etc. 

[0031] 

[Means for Solving the Problem] In order for this invention person not to generate the poor appearance like the above- 
mentioned height and to attain an attempt and the above-mentioned object for various approaches, as a result of repeating 
examination wholeheartedly, a header and this invention used to be reached in the effective method of not generating the 
poor-appearance like the above-mentioned height which was unsolved until now. 
^[0032] T^amely, the process which forms the 1st sensitive-material layer to which this invention meets with forming a 
conductor in a predetermined pattern on the occasion of a lower layer electric conduction film top at said lower layer 
electric conduction film, The process which carries out the laminating of the 2nd sensitive-material layer with viscosity 
higher than this sensitive-material layer on said 1st sensitive-material layer, The formation approach of a conductor of 
carrying out the process which said 2nd and 1 st sensitive-material layers are removed [ process ] selectively, and exposes 
said lower layer electric conduction film to a predetermined pattern, and the process which puts a conductor on this 
exposed lower layer electric conduction film is started. 

[0033] moreover, this invention — a lower layer core and a conductor — the manufacture approach of a combined head 
which consists of the thin film magnetic head with which the recording head section which consists of a coil and the upper 
core, and the reproducing-head section which has a magneto-resistive effect component were united is started. 
[0034] Irrespective of the number of laminatings, the part to which a sensitive-material layer touches the lower layer 
electric conduction film, or this part and interlayer are a part for part I, and an interlayer, or this interlayer and the 
maximum upper layers other than this part I part of "the 1st" or "2nd [**]'* sensitive-material layer are parts for part II 
here. It follows, for example, even if a sensitive-material layer is three or more layers, the lowest layer which touches the 
lower layer electric conduction film means becoming a part for part II a part for part I, and more than a two-layer eye. 
[0035] Like the above, the wettability of a connection terminal hole crevice is raised by having applied hypo viscosity 
resist material upwards and applying hyperviscous resist material. Therefore, in case hypoviscosity resist material is 
applied, air may be confined in a crevice, but since wettability is good, air is discharged and the resist material of 
hypoviscosity does not remain. For this reason, a normal conductor is formed by plating, a poor appearance is lost, and the 
yield improves. 
[0036] 

[Embodiment of the Invention] In the formation approach of the conductor by this invention, it is desirable to use the 
sensitive material of hypoviscosity for the 1st sensitive-material layer, and to specifically use a hyperviscous sensitive 
materi^ for the 2nd sensitive-material layer rather than said 1st sensitive-material layer. 

[0037] In this case, the viscosity of the sensitive material of hypoviscosity is 6.50cP-8.60cP, and it is desirable for the 
viscosity of a hyperviscous sensitive material to use the photoresist of 1400cP-2000cP. 

[0038] Moreover, the process which faces forming a conductor on an electrode and applies a sensitive-material layer on 
said electrode. Said sensitive-material layer to a predetermined pattem Selection exposure and the process which carries 
out a development, is made to expose said electrode, and forms a through hole. The process which forms the substrate 
electric conduction film on said electrode including said through hole. The process which forms the 1st sensitive-material 
layer of hypoviscosity in contact with it on said substrate electric conduction film. The process which carries out the 
laminating of the 2nd hyperviscous sensitive-material layer to said 1st sensitive-material layer rather than this sensitive- 
material layer. The layered product of said 1 st sensitive-material layer and said 2nd sensitive-material layer with the mask 
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of a predetermined pattern A wrap process, It is desirable to carry out the process which patterning of said layered product 
is carried out [ process ] using this mask, and exposes said substrate electric conduction film into the non-mask part on 
said electrode selectively, and the process which forms a conductor with plating at a predetermined pattem on said 
substrate electric conduction film exposed to said non-mask part. 

[0039] Moreover, in the manufacture approach of the thin film magnetic head of this invention, it is desirable to prepare 
the electrode as lower layer electric conduction fihn on a substrate, and to form a conductor by the above-mentioned 
approach on this electrode. 

[0040] In this case, it is desirable to form a sensitive-material layer as an insulating layer on an electrode, to form the 
through hole which exposes said electrode to this insulating layer, to form the substrate electric conduction fihn on said 
electrode including this through hole, and to form a conductor on this substrate electric conduction film. 
[0041] the conductor of the recording head section [ in / by this / the thin film magnetic head of a compound die ] - it 
becomes possible to form a conductor as a connection with an external circuit on the electrode on the lower layer core 
equivalent to at least one side of the electrode terminal of a coil, and the lead electrode terminal of the magneto-resistive 
effect component of the reproducing-head section. 

[0042] Here, as an extemal circuit, the circuit for supply of the signal to a head and detection of a field is meant. 
[0043] 

[Example] Hereafter, although the example of this invention is explained to a detail, of course, it is not that by which this 
invention is limited to the following examples. 

[0044] Drawing 1 - drawing 14 form a conductor on the electrodes 9A, lOA, and 3 1 A in drawing 16 R> 6, and 32 A, as it 
is production process drawing showing the formation approach of the conductor by this example and being described 
above. Therefore, the same sign is used about the conventional example mentioned above in this example, and a common 
member. 

[0045] Also in this example, it compares to the A-A line cross section of electrode 9A in drawing 16 , and explains. 
Therefore, drawing 1 applies a hyperviscous resist ingredient first at 15-20-micrometer thickness on the substrate 1 
containing lead wire 9, 10, 31, and 32 and the electrodes 9A, lOA, 31 A, and 32A at the head, and shows electrode 9A in 
the condition of having formed hyperviscous resist film 16a of the 1st layer for holding thickness. And by carrying out 
spinner spreading, this hyperviscous resist fihn 16a is the resist material which can be applied about 9 micrometers by 
4000rpm, and forms necessary thickness by setting up spreading conditions. 

[0046] Subsequently, as shown in drawing 2 , it hangs and exposes so that mask section 19a of chromiimi mask I9A may 
hit the upper part of electrode 9A. Thereby, hyperviscous resist 16a of the transparent non-mask section 19b lower part of 
chromium mask 1 9A is exposed by the exposure light L. 

[0047] Subsequently, chromium mask 1 9A is demounted, the development of the exposed hyperviscous resist 1 6a is 
carried out, like drawing 3 , the connection terminal hole 20 is formed on electrode 9A, and a part of electrode 9A is 
exposed. 

[0048] Subsequently, the substrate electric conduction film 18 which consists of Ti/Cu by sputtering is formed all over 
hyperviscous resist film 16a which includes electrode 9 A and the connection terminal hole 20 which were exposed like 
drawing 4 . 

(^[^049]^ubsequently , the resist film 1 7 of hypoviscosity is formed in thickness with thin wrap extent for the irregularity of 
the substrate electric conduction film 18 as a two-layer eye like drawing 5 . It is better for the viscosity of this 
hypoviscosity resist material to be the thing of 6.50cP-8.60cP, and to be 7.50cP(s) preferably. Moreover, it is better for 
this thickness tl (R> drawing 6 6 reference) to have good 0.6-1 micrometer, and to be 0.8 micrometers preferably. While 
hypoviscosity resist material also permeates the crevice angle of the substrate electric conduction film 18 and discharging 
air by this, the spreading nature of the hyperviscous resist later mentioned in order to raise the surface smoothness of this 
crevice^becomes good. 

(J^0050]jlubsequently, hyperviscous resist fihn 16b of the 3rd layer is formed on the hypoviscosity resist film 17 of the 
above-mentioned two-layer eye like drawing 6 . It is better for the viscosity of this hyperviscous resist material to be the 
thing of 1400cP-2000cP, and to be 1700cP(s) preferably, moreover, thickness t2 For example, 20 micrometer-t 1 
thickness ~ carrying out - sum total thickness t3 fi"om resist film 16a of the 1st layer to resist fihn 16b of the 3rd layer 
For example, it is better to be set to 40 micrometers. 

[0051] Thus, the formation approach of the conductor by this example is the description which forming the thin resist fihn 
in the part which touches on the substrate electric conduction fihn 18 with the resist ingredient of hypoviscosity as 1st 
resist fihn 17, and forming hyperviscous resist film 16b through the resist film 17 of the hypoviscosity should mention 
especially. 

[0052] Therefore, the resist fihn 17 of hypoviscosity is thinly formed so that the resist film 17 of hypoviscosity may not 
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han^g down these resist film 1 7 and 1 6b by a underexposure etc. in the case of exposure development. Thus, even if it 
forms the resist film 17 of hypoviscosity thinly, it demonstrates sufficient effectiveness which discharges the air of the 
crevice of the substrate electric conduction film 18. 

[0053] Moreover, in this example, although hyperviscous resist film 16b is formed as resist film on the substrate electric 
conduction film 18 after forming the resist film 17 of hypoviscosity, the resist fihn of inside viscosity may be prepared 
between the above-mentioned hypoviscosity and hyperviscosity. In drawing 6 , the altemate long and short dash line 
shows the case where the resist fihn of inside viscosity is prepared. 

[0054] Subsequently, as shown in drawing 7 , it hangs and exposes so that mask section 19a of chromium mask 19B may 
come on topmost resist fihn 16b in the upper part of electrode 9A. Thereby, the resist film 16b and 17 of the transparent 
non-mask section 19b lower part of chromium mask 19B is exposed by the exposure hght L. In drawing 7 , the broken 
Une shows the boundary of the exposure section and a non-exposed area. 

[0055] Subsequently, chromium mask 19B is demounted and normal through hole 20A which some substrate electric 
conduction film 18 exposed is formed like drawing 8 by carrying out phenomenon processing of the exposed resist film 
16b and 17. 

[0056] Subsequently, after forming conductor 24a in formed through hole 20A with plating like drawing 9 , normal 
conductor 24a is exposed like drawing 10 by dissolving and removing the resist film 16b and 17. As for drawing 1010 (a), 
a sectional view (a-a line sectional view of (b)) and (b) show the top view of a conductor, and (c) shows the perspective 
view of a conductor. 

[0057] Subsequently, as shown in drawing 1 1 , dry etching removes the substrate electric conduction film 18 after resist 
fihn clearance, and RIE (reactive ion etching) removes hyperviscous resist fihn 16a of the 1st layer. 
[0058] Subsequently, after covering the head chip 35 whole containing the magnetic head 30 with the protective coat 26 
which consists of an alumina for protecting conductor 24a formed as mentioned above like drawing 12 , only 
predetermined thickness t grinds the top face of conductor 24a, and the top face of conductor 24a is exposed like drawing 
13 . 

[0059] And like drawing 14 , a bonding wire 27 is connected to conductor 24a formed by the above-mentioned approach, 
and it connects with an external circuit. Therefore, conductor 24a without a height [ as / in the conventional example ] is 
formed. 

[0060] Drawing 15 is the sectional view (drawing corresponding to the B-B line cross section of drawing 16 ) of the thin 
film magnetic head 30 of the compound die completed by the formation approach of a conductor which was described 
above, 

[0061] Namely, as shown in drawing 15 , the laminating of the lower layer shielding core 2 and the nonmagnetic playback 
gap material 3 which consists of an alumina which consists of mixture of Fe-nickel is carried out on the substrate 1 which 
consists of Al Chick material. The MR film 14, such as a nickel-Fe system which constitutes the reproducing-head section 
28 prepared so that the media opposed face 39 might be attended, is formed. On this MR film 14 for example, Si02 from - 
- the becoming insulating layer, tiie lead electrode which consists of Cu, a bias medium, and Si02 The layer 3 1 which 
consists of a layered product of the becoming insulating layer is formed, from - fiuthermore, the record gap material 12 
and the 2nd flattening fihn 5 which consist of a medium core 1 1 and Ti, and a conductor — the laminating of the upper 
core 13 and protective coat 26 used as the common core which consists of a coil 7, the 3rd flattening fihn 6, the 4tii 
flattening film 8, and a Fe-nickel alloy is carried out to this order. 

[0062] According to this example, as described above, the resist material of hypoviscosity also permeates the angle of the 
crevice of the through hole which faced forming resist film 16b which carries out a laminating fiirther on the substrate 
electric conduction film 18, and was formed in the substrate electric conduction film 18 since the resist material of 
hypoviscosity was beforehand applied to the part which touches the substrate electric conduction film 18 first as 1st resist 
fihn 17. 

[0063] Therefore, it is easily appUed to the crevice where the surface smoothness of resist film 16b of the hyperviscosity 
by which a laminating is carried out was raised on this, without air's being shut up by spreading of resist material and 
remaining. And without carrying out a underexposure, since the resist fihn 1 7 of hypoviscosity is thin, it does not hang 
down in tiie case of through hole formation, but normal conductor 24a can be formed under a normal through hole. 
[0064] As mentioned above, although the example of this invention was explained, based on the technical thought of this 
invention, various kinds of deformation is possible for the example mentioned above. 

[0065] for example, various above-mentioned material of construction in an example, viscosity, and configurations may 
come out, there may be, and as a production process, the formation approach of a through hole and the membrane 
formation approach are not limited to what was stated in the above-mentioned example, either, but they can adopt them 
variously. 
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[0066] It can also be made the multilayer structure which could make the two-layer resist film formed in order of 
hypoviscosity and hyperviscosity on the substrate electric conduction film like the example which followed, for example, 
was. mentioned above the three-tiered structure of hypoviscosity, inside viscosity, and hyperviscosity, or classified it 
according to the viscosity beyond it. 

[0067] In addition, this invention can be appUed also to the complex of the head incorporating the spin bulb mold head 
which has the compound-die thin fihn magnetic heads (magnetic head which has a giant magneto-resistance component), 
for example, the GMR head, or the spin bulb fihn other than the compound-die thin film magnetic head of the example 
mentioned above, and the inductive head with which classes differ. 

[0068] Moreover, if the same process as the example mentioned above in addition to the thin fihn magnetic head by the 
fi-ame plating like an above-mentioned example is applied, it is appUcable also to production of conductors, such as wiring 
of a semiconductor device, for example. 
[0069]^ 

[Function and Effect of the Invention] This invention forms the 1 st sensitive-material layer on the lower layer electric 
conduction film, as mentioned above. The laminating of the 2nd sensitive-material layer with viscosity higgler than this 
sensitive-material layer is carried out on this 1st sensitive-material layer. Since these 2nd and 1st sensitive-material layers 
are removed selectively, said lower layer electric conduction fihn is exposed to a predetermined pattem, a conductor is put 
and a conductor is formed on this exposed lower layer electric conduction film Said 1st sensitive-material layer of 
wettability good hypoviscosity will touch said lower layer electric conduction fihn, this lower layer electric conduction 
film-surface at large can be covered, and the ingredient of said 1st sensitive-material layer can be arranged. 
[0070]__Since the ingredient of the hypoviscosity which forms this 1st sensitive-material layer permeates said all crevices 
even when it follows, for example, the crevice like a through hole exists on said lower layer electric conduction film, this 
crevice is not made to produce the air bubbles by the residual of air, and the surface smoothness of the crevice of a 
parenthesis is raised. 

[0071] The conductor which carries out covering formation can be normally formed on the lower layer electric conduction 
film which becomes easy to carry out the laminating of the 2nd sensitive-material layer of said hyperviscosity, carried out 
selection exposure of this, and was exposed on said 1st sensitive-material layer by this. 

[0072] Therefore, if this is applied to conductor formation of the lead electrode of for example, the thin fihn magnetic 
head, there is no defect of shape, the conductor of a suitable configuration can be formed, the engine performance of the 
thin film magnetic head can be raised with improvement in the yield, and commodity value can be raised. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view of a production process showing the formation approach of the conductor by 
the example of this invention^ 

[Drawing 2] It is the outline sectional view showing one process besides **** 
[Drawing 3] It is the outline sectional view showing one process besides ****, 
[Drawing 4] It is the outline sectional view showing one process besides **♦*, 
[Drawing 5] It is the outline sectional view showing one process besides **♦*, 
' [Drawing 6] It is the outline sectional view showing one process besides **** 
[Drawing 7] It is the outline sectional view showing one process besides ***♦, 
[Drawing 8] It is the outline sectional view showing one process besides ****. 
[Drawing 9] It is the outline sectional view showing one process besides ****. 
[Drawing 10] It is the schematic diagram showing one process besides ****, and (a) is [ the top view of an important 
section and (c of a sectional view and (b)) ] the perspective views of an important section. 
[Drawing 11] It is the outhne sectional view showing one process besides ****. 
[Drawing 12] It is the outline sectional view showing one process besides ****. 
[Drawing 13] It is the outline sectional view showing one process besides ****. 
[Drawing 14] It is the outline sectional view showing **** and also other one process. 

[Drawing 15] It is the sectional view (drawing corresponding to the B-B line cross section of drawing 16 ) of the **** 
thin film magnetic head. 

[Drawing 16] It is the outline top view of the head chip in one production process which shows the formation approach of 
a conductor. 

[Drawing 1 7] It is the outline top view of a head chip besides ♦***. 

[Drawing 18] (a) shows the one process, it is the outline sectional view of a production process showing the formation 
approach of the conductor by the conventional example, and (c) is [ (b) shows the following process and ] drawing 
showing the following process further. 

[Drawing 19] It is the outline sectional view showing one process besides ****. 
[Drawing 20] It is the outline sectional view showing one process besides 
[Drawing 2 1 ] It is the outline sectional view showing one process besides *♦**. 

[Drawing 22] It is the schematic diagram showing one process besides ****, and (a) is [ the top view of an important 
section and (c of a sectional view and (b)) ] the perspective views of an important section. 
[Drawing 23] It is the outline sectional view showing one process besides ****. 
[Drawing 24] It is the outline sectional view showing one process besides ****. 
[Drawing 25] It is the outline sectional view showing one process besides ****. 
[Drawing 26] It is the outline sectional view showing **** and also other one process. 
.[Description of Notations] 

1 [ - The 1st flattening film, ] - A glass substrate, 2 - A lower layer shielding core, 3 - A non-magnetic layer, 4 the 5 — 
2nd flattening film, the 6 - 3rd flattening film, and 7 - a conductor — a coil and a 7a- coil ground electrode - 7b — A 
coil heart lateral electrode, 8 The 4th flattening fihn, 9, 10, 31, 32 Lead wire, 9A, lOA, 31 A, 32A - An electrode, 1 1 
-- A medium core, 12 ~ Magnetic gap, 13 - The upper core, 14 MR film, 15 - MR electrode, the 16 a- 1st layer 
hyperviscous resist, 16b ~ A two-layer eye hyperviscous resist, 17 ~ A hypoviscosity resist, 18 - Substrate electric 
conduction film, 19 A, 19B - A mask, 19a ~ The mask section, 19b ~ Non-mask section, 20, 20A, 20B - A through hole, 
21 -- Air bubbles, 21 A - Variant part, 22 [ ~ A protective coat, 27 / - A bonding wire, 28 / - The reproducing head, 29 / 
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- A recording head, 30 / - 35 The compound-die magnetic head, 35A / - Head chip ] - An earth electrode, 23a-23d, 24a 
~ A conductor (pad), 25 - A projection, 26 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms the 1st sensitive-material layer which meets with forming a conductor in a 
predetermined pattern on the occasion of a lower layer electric conduction film top at said lower layer electric conduction 
fihn, The process which carries out the laminating of the 2nd sensitive-material layer with viscosity higher than this 
sensitive-material layer on said 1st sensitive-material layer, The formation approach of a conductor of performing the 
process which said 2nd and 1st sensitive-material layers are removed [ process ] selectively, and exposes said lower layer 
electric conduction film to a predetermined pattern, and the process which puts a conductor on this exposed lower layer 
electric conduction film. 

[Claim 2] The formation approach which uses the sensitive material of hypo viscosity for the 1st sensitive-material layer, 
and uses a hyperviscous sensitive material for the 2nd sensitive-material layer rather than said 1 st sensitive-material layer 
and which was indicated to claim 1 . 

[Claim 3] The formation approach whose viscosity of a hyperviscous sensitive material the viscosity of the sensitive 
material of hypoviscosity is 6.50cP-8.60cP, and is 1400cP-2000cP and which was indicated to claim 2. 
[Claim 4] The formation approach whose sensitive material is a photoresist and which was indicated to claim 1 . 
[Claim 5] The process which faces forming a conductor on an electrode and applies a sensitive-material layer on said 
electrode. Said sensitive-material layer to a predetermined pattern Selection exposure and the process which carries out a 
development, is made to expose said electrode, and forms a through hole, The process which forms the substrate electric 
conduction film on said electrode including said through hole. The process which forms the 1st sensitive-material layer of 
hypoviscosity in contact with it on said substrate electric conduction film, The process which carries out the laminating of 
the 2nd hyperviscous sensitive-material layer to said 1st sensitive -material layer rather than this sensitive-material layer, 
The layered product of said 1 st sensitive-material layer and said 2nd sensitive-material layer with the mask of a 
predetermined pattem A wrap process. The process which patterning of said layered product is carried out [ process ] 
using this mask, and exposes said substrate electric conduction film into the non-mask part on said electrode selectively, 
The formation approach which carries out the process which forms a conductor with plating at a predetermined pattem on 
said substrate electric conduction film exposed to said non-mask part and which was indicated to claim 1 . 
[Claim 6] The manufacture approach of the thin film magnetic head which prepares the electrode as lower layer electric 
conduction film on a substrate, and forms a conductor on this electrode by the approach indicated in any 1 term of claims 
1-5. 

[Claim 7] The manufacture approach which forms a sensitive-material layer as an insulating layer on an electrode, forms 
the through hole which exposes said electrode to this insulating layer, forms the substrate electric conduction film on said 
electrode including this through hole, and forms a conductor on this substrate electric conduction film and which was 
indicated to claim 6. 

[Claim 8] a lower layer core and a conductor ~ the manufacture approach which manufactures the combined head which 
consists of the thin film magnetic head with which the recording head section which consists of a coil and the upper core, 
and the reproducing-head section which has a magneto-resistive effect component were united and which was indicated to 
claim 6. 

[Claim 9] the electrode on a substrate ~ the conductor of the recording head section - the manufacture approach 
equivalent to at least one side of the electrode terminal of a coil, and the lead electrode terminal of the magneto-resistive 
effect component of the reproducing-head section indicated to claim 7. 

[Claim 10] The manufacture approach which forms the conductor on an electrode as a connection with an extemal circuit 
and which was indicated to claim 9. 
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iO. HSOidtc, T«^eMl8<7)-gK*«SajLJt 
jE^^:xyi/-*-yl/2 0 A*qg«$it^. 
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ffifcJ: '3^L^1S^S«7)aKa^^>y H 3 OOlSifflH 

(01 6<0B-B|||lrffit^tJE-rSS) T&S. 

[0061] fiP*>. 01 5fc^-tJ: 3tc. mz.i£7)H- 
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mms^ 1 8±tjgt«Ji-rs ui^:^ mi eh im^-t 

MSI 7 fc Lxi&fiim<ou=j:^ vmi^tm^L 

[00631 Vt-oX. U'JX httcmmiiZX 
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6) 1^^10-124826 

1 0 

[00661 ^-ix. mt^. ±j&Ltc3mwm^y 

t^iiwxt<7)fms<iizm^tt:^mtimizt 
[0 0 6 7 1 ^fc. ±muzmi&m(om^ 

[0 0 68] ll/v:. ±3*<0ll^«^<0jD|i7W'-Ai6-9^ 
[0069] 
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mm!m&>m),zs.'>xm£S^ i <os^f(acoff» 
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50 [081 fl!l<D-Xg2:^rr8ll«|Srgii0rib^. 



1 1 

[0 1 0 3 ig. i&<^Xmf:7FrtmmX'$> •) . ( a ) 

iismm. ( b ) amsKD^mm. ( c > tim^m» 

101 1 1 ffi<O-XgS:^rr«W&Biffi0T'*4. 
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[01411^, Stcffi<O-XS^^rm!l«&ffiBii0-C«> 
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